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A Comparison of Web-Based Standard Setting
and Monitored Standard Setting

Abstract

A web-based standard setting system was developed to offset the costs of travel
for a typical, monitored standard setting, and to improve the standardization of
the training materials. A study using the web-based system was compared to a
similar study using a monitored session. The results of this study suggest that
recommended passing scores from an Internet study will be similar to those from
a monitored study. A future version of the system should improve on the
communication between the judges, and between the judges and facilitator.
However, the teachers in this study felt similarly about the overall experience,
regardless of whether it was an Internet or a face-to-face study.
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A Comparison of Web Based Standard Setting
and Monitored Standard Setting

Introduction

Occasions frequently arise when a test is used to ascertain that a minimum level
of knowledge is present for certification or for placement into a course or
program. On those occasions, it is necessary to set a minimum score as
passing. When test taker data is not available, the Angoffl method (1971), or
one of the modified Angoff methods, of standard setting is usually the method of
choice when items are scored right/wrong (Berk, 1986; Crocker & Zeiky, 1995).
The benchmark method or the pass/fail method (described in Faggen, 1994) are
often used for items with multiple scoring levels, such as essays.

Standard setting, when carefully done, can be an expensive and time-consuming
process. The modified Angoff method and the benchmark method, as utilized in
this study, employ representative panels of judges to provide recommended
passing scores to standard setting decision-makers. For example, a panel of
teachers representative of those teaching in a particular state will provide a
recommended passing score on teacher certification tests to that state's Board of
Education.

One of the hallmarks of careful standard setting is the use of discussion to assist
the judges in conceptualizing a common test taker of interest (usually the
minimally knowledgeable test taker) and determining the factors that will affect
item difficulty for this group. To that end, it has been considered preferable to
have the judges meet in a central location to complete the standard setting and
take part in the discussion. The use of a central location, however, adds travel
costs and can often involve an overnight stay, limiting the number of judges who
may participate.

The World Wide Web computer Internet allows for training, discussion, and data
collection without requiring judges and the measurement professionals running
the study (facilitators) to travel to a central location. While training materials and
data collection forms can be sent through the mail to remote locations, the
Internet provides for discussion of the minimally knowledgeable test taker and
ratings of specific items. In addition, data collection forms can be set up to write
to a database, eliminating the need for a separate effort to record responses for
analysis.

Factors to Consider in Web-Based Standard Setting

There are several factors to consider before using the Internet for standard
setting, particularly for high stakes testing programs.

Angoff ascribes the original idea for his popular method to L. R Tucker, c. 1952.
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Cost. An obvious reason for using the Internet is to reduce travel costs for
judges and/or facilitators. For national, or even state-wide, panels this cost can
be considerable. In addition, for larger studies, there may be some savings in
personnel needed to handle materials and data entry.

Offsetting some of these savings is the initial development costs of the system,
ongoing maintenance costs, and the cost of setting up items and training
materials for each new study. One point to note, however, is that the only
additional cost for an additional judge is whatever the judge is paid. Other than
the stipend paid, a study with 10 judges will cost no more than a study with 20
judges.

Standardization of the training materials. Standard setting panels are trained to
recognize the aspects of items that make them more or less difficult, formulate a
definition of the test taker of interest, and appropriately apply the method used.
The quality of the training could influence both the quality of the judges' response
and the judges' perception of the fairness of the final result. Displaying training
materials in a written format allows for careful review and editing to ensure,
accurate, complete, and understandable material. The quality of a face-to-face
training session may vary considerably with the experience and natural ability of
the panel facilitator. On the other hand, a facilitator who is present on-site may
be able to adapt more quickly to unusual requests or situations.

Assuring complete results. If the standard setting study is even moderately
complex, the paperwork involved can be tremendous. Judges may fill out forms
such as non-disclosure agreements, background summaries (for example,
relevant degrees and experience), general and item-specific comment sheets,
training evaluations, content review, and fairness review, in addition to the forms
used for the particular standard setting methods employed. The computer can
be utilized to ensure that the paperwork is complete and, to some extent,
accurate. For example, the computer can check that all the questions on a
biographical questionnaire are filled in. Data can be immediately available for
analysis without scanning or hand entry of responses. At the same time, it can
be easier to review a written set of forms for reasonable responses than it is to
check the same set of forms online.

Presentation of just-in-time responses. Face-to-face training can provide more
immediate answers to judges' questions than can usually be achieved in a web-
based system. Unless the facilitator is continuously available on the web site, or
the web sessions are scheduled in advance, answers will wait until the facilitator
checks for questions.

The advantage of the computer is that just-in-time responses can be utilized to
respond to a particular judge's work. For example, a judge who has chosen an
Angoff rating of 10% can be immediately reminded, via a pop-up message, that
this response is below the chance level for a particular item.
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Group process and discussion. Judges should have an opportunity to engage in
appropriate dialogue when formulating their concept of the minimally
knowledgeable test taker and when they are completing preliminary estimates of
item difficulty. Several researchers have written that discussion has an effect on
both intra- and inter-rater consistency (Cizek & Fitzgerald, 1996; Fitzpatrick,
1989; Hambleton & Plake, 1995; Plake & lmpara, 1996). The concern is that
discussion will be curtailed by the logistics of communication over the web,
thereby affecting the consistency of the judges' ratings.

On the other hand, discussion on the web has a couple of advantages. The first
advantage is that a written form of communication can promote a more thoughtful
exchange than a verbal message. Without the time pressure of "if I don't say it
now the moment will be gone," judges can think more carefully about what they
will say. Also, judges may feel more comfortable expressing a dissenting opinion
when they are not in a room together. This may promote a freer exchange of
opinions.

Recruiting judges and selection bias. One concern when using the Internet for
standard setting is the ability to match qualified judges with the right computer
equipment. While the Internet is accessible at most libraries, schools, and
colleges, it is not universally easy to get online at particular times, or over a
series of days. This requirement may introduce a selection bias in the panel of
judges. The issue of accessibility is also present, however, when requiring
judges to take time from work and family to attend a standard setting session,
particularly when judges must travel some distance, and perhaps stay overnight.
This requirement introduces its own bias.

An additional factor to consider is the ability for judges to interact with others in
their profession. Many of the ETS essay readers and committee members freely
admit that they participate largely because of the opportunity to exchange
information with others in their field. While the Internet allows for some of this
interaction, it may not be as immediate and satisfying as an actual face-to-face
meeting.

Work Environment. In a face-to-face meeting, the facilitator has a pretty good
idea of the environmental factors influencing the standard setting. Was the room
too cold? Too hot? Were there distracting noises or frequent interruptions?
When the Internet is used, the facilitator cannot be sure of a particular judge's
working environment. Is the television on in the background, for instance? At
the same time, familiar surroundings, particularly a computer study area, may
allow for more careful study of the training materials. Conditions are certain to
vary.

Security of test materials. Tests for which there is a standard setting study are
likely to be secure tests; the items and answers are to be kept a secret from test
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takers. This presents security issues for standard setting facilitators. When
conducting a standard setting in a monitored environment the facilitator has
some control over the distribution of materials. All materials can be checked out
to a judge when they enter the site and carefully accounted for before the judge
leaves the site.

When the Internet is used, a non-disclosure statement and other contracts are all
that protect secure testing materials. There is nothing to prevent a judge from
printing all of the test materials and distributing them at will. On the other hand,
the materials are certainly no less secure than when they are placed in the hands
of test administrators at testing time. The judge must be trusted to follow
directions on the securing of the work site and the closing of the web site to
prevent others from using the materials.

While distributing materials over the Internet, security of the transmission is
certainly an issue. For sensitive testing materials using the same encryption
techniques used by banks is a must. These encryption techniques protect the
materials in transit and the materials are at least as secure as they would be if
they were sent through the mail, a regular practice for large testing programs.

Purpose of the Study

This study will determine whether a web-based standard setting study will result
in recommended passing scores that are comparable to passing scores resulting
from a traditional, monitored standard setting study. In addition, the paper will
explore the judges' perceptions of some of the less tangible issues, such as the
group process, the working environment, and the quality of the training.

The Web-Based Standard Setting System

The web-based standard setting system used in this study is the prototype for a
final system to be built later this year. The system has two modes, one for the
judge and one for the facilitator. The facilitator has the following capabilities:

Register and retire judges, allowing and disallowing access to the
system
View a particular judge's answers to the demographics and final
questionnaires, time spent on each training page and item, judgements
for each item, and comments made
Allow access or deny access to any part of the study
Close the study, disallowing any further changes to the data
Participate in the discussions
Compose messages to the judges
Record comments for documentation
Create data files
Create summaries of the judgments for display to the judges
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The judges have the following capabilities:

Proceed through the training materials in the order specified
Participate in the discussions
Send e-mail to the facilitator
Record comments
Record and revise judgments

The prototype system begins with a welcome screen, which the facilitator can
update with a new message as needed. Following the welcome screen the judge
must agree to a non-disclosure statement before proceeding to the main menu
(see Figure 1). Beyond this point, there is some flexibility in the workflow of a
particular standard setting study. In the web-based portion of this study, the
judge then proceeded through an introduction to standard setting and the test
being studied.

Figure 1
Judges' Main Menu

Standard-Setting System (Paot) Netscape!sik EOM
YteW. o ,Oni,truricatot ei

,t1 ilt1 711

-
INTRODUCTION

OVerViBVI

The Standard-Setting la
Process
,ludge's Profile

How Standard Setting Fits n
A Description of the Test gri

STEP 2
The Muernaly-KA...
Test baker

Description

Discussion

EVALUATION

STEP 3 STEP, 13
ke;thiid Sesponevatuabon

Introduction

Scoring Guide

Preliminary Ratings

Discussion

Final Ratincis

STEP' 4 7
7be Tucker/Anget1 Method

ga Introduction

13 Preliminary Ratings

Discussion

Final Ratings

s-reP
Appi apt tataness Ratites

Fairness

)ob Relevance
Final Ratings

QaBlAittSt*Of.me

Onisne fAil,;(; Hir,;ei6 s34-'1441,--lVi?W0

ca Questionnaire El

ILI
El

Pending - Ij
Open -

Read Only - El

Page 7 8



Comparing Web-Based and
Monitored Standard Setting

The next step in the study was an introduction to, and discussion of, the
minimally knowledgeable test taker. After sufficient discussion of the minimally
knowledgeable test taker, the facilitator allowed the judges to proceed to training
materials and preliminary judgments (see Figure 2) for the essay question. The
benchmark method was used to determine a recommended passing score for the
essay question.

Figure 2
Benchmark Rating Form
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Preliminary judgments for the essay question were followed by a discussion.
The discussion asked the judges to explain their ratings. Judges were allowed to
make as many responses as they chose, and to respond to other judges'
comments.

Once again, when the facilitator felt there had been sufficient discussion, the
judges were allowed to proceed to the final ratings for the benchmark method.
They were then able to proceed to the Angoff method training materials and
preliminary Angoff ratings (see Figure 3). The preliminary ratings were
completed for nine of the test items, three each from reading, writing, and
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mathematics. Judges were shown each item and asked to answer it. When they
proceeded to the next screen, the judges were shown both the item and the
correct answer. They then were asked to make their judgment before
proceeding to the next item.

Figure 3
Angoff Rating Form
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Following the preliminary ratings, judges again participated in a discussion where
they were asked to explain their ratings. When the facilitator felt there had been
sufficient discussion, the judges were allowed to proceed to the final Angoff
ratings. They were also allowed to proceed to training materials and ratings of
fairness and job relevance of the items and test specifications.

Judges were then asked to complete the final questionnaire.

Methodology

Recommended passing scores were determined for a national teacher licensure
test using both a monitored standard-setting study and a web-based study.
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Participants

Participants were recruited from a list provided by the Department of Education in
a southern state. Participants for the operational, monitored study were recruited
from a list of experienced teachers with less than seven years experience by staff
at the Department of Education. After recruitment was completed for the
monitored study, participants for the Internet study were recruited from the same
list. No teacher participated in both studies, and an attempt was made to match
participants on the characteristics available. Those characteristics were the
county in which they teach, teaching license level, and sex. A few teachers for
each study were recruited based on recommendations from non-participating
teachers. These teachers had more than seven years experience. Twenty-nine
teachers were recruited for the operational study and twenty-one teachers were
recruited for the Internet study.

Judges in the monitored study were allowed a substitute teacher for participating
in the study, which took place during school hours. They were also reimbursed
for their travel expenses, and in some cases for a hotel stay. Judges in the
Internet study were paid a flat fee of $125 for their participation.

Materials

The test. The Praxis Computer-Based Academic Skills (CBAS) Assessment was
used for this study. The CBAS Assessment tests the skills of students entering
or exiting a teacher preparation program, including reading, writing, and
mathematics. One constructed response item, a writing sample, is included in
the assessment. All other items are multiple-choice items2. Because the
assessment is computer adaptive, a representative set of items was selected to
create a reference form for standard setting. The reference form contains 40
items each for reading, writing, and mathematics.

Biographical questionnaire. Participants in both studies filled out a biographical
questionnaire. The questionnaire asked for the judges' teaching experience,
racial/ethnic background, district type (urban, suburban, rural), highest degree
obtained, and instructional level.

Final questionnaire. Participants in both studies filled out a final evaluation
questionnaire at the end of the study. This questionnaire asked the judges to
rate, on a scale from 1 (strongly disagree) to 5 (strongly agree), several aspects
of the study. The statements the judges were asked to rate can be grouped into
five categories: training, group process, general process, working environment,
and navigation. There were small differences between the two questionnaires,
such as changing "main menu" for the Internet study to "agenda" for the

2 The multiple-choice items on this test are often presented without the traditional a, b, c, d, format. For
example, test takers may be asked to choose a sentence with a particular characteristic by highlighting the
sentence. The number of possible responses is sometimes large, but is limited to the choices presented.
The items are, therefore, technically multiple choice rather than constructed response.
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monitored study. Both groups also answered the question "Please rate your
overall experience for the standard setting study (1=poor... 5=very good)."

Procedure

See Table 1 for a summary of the study events. This table lays out each step in
the two studies sequentially. Some effort was made to provide a similar
experience for the Internet and the monitored groups. However, several
differences occurred. The differences can be placed in three categories:
differences inherent to the Internet, differences due to choices available with the
Internet, and differences due to working with a prototype system.

Table 1
Summary of the Study Events
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Recruited from a list of teachers
in a southern state. The
teachers taught at the
elementary, middle, and high
school level, and generally had
less than seven years of teaching
experience

Recruited from the same list of
teachers as the panel-based study.
An attempt was made to match
teachers by teaching level, sex, and
county in which they teach.

Held in a centrally located hotel;
ETS staff acted as facilitator

50% in their homes and 50% at their
school; ETS staff acted as facilitator
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Registration Assigned a user ID and password

Welcome and introduction from
ETS and state department of
education

Welcome screen from ETS facilitator

Background on test, purpose of
the study, role of panel,
facilitator, and state; review of
test specifications

Background on test, purpose of the
study, role of panel, facilitator, and
state, review of test specifications
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Definition of minimally-
knowledgeable test taker

Discussion of minimally-
knowledgeable test taker
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Review scoring of Writing essay Review scoring of Writing essay and
definition of minimally
knowledgeable teacher education
candidate

Define minimally knowledgeable
test taker

Review benchmark responses
and provide initial ratings

Review benchmark responses and
provide initial ratings

Summarize initial benchmark
ratings and discuss in light of the
minimally knowledgeable test
taker

Summarize initial benchmark ratings
and discuss in light of the minimally
knowledgeable test taker

Complete an additional round of
ratings and discuss

Complete training evaluation
form for benchmark method

Complete training evaluation form
for benchmark method

Complete final benchmark
ratings

Complete final benchmark ratings
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Complete initial pass/fail ratings
for Writing essays

Summarize initial pass/fail ratings
and discuss in light of the
minimally knowledgeable test
taker

Complete final pass/fail ratings

Train judges to rate test
specifications for job relevance

Train judges to rate items for
fairness

Review definition of minimally
knowledgeable test taker

Review definition of minimally
knowledgeable test taker

Practice making Angoff
judgments for multiple-choice
items of different difficulty

Practice making Angoff judgments
for multiple-choice items of different
difficulty
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Make preliminary judgments for
first five items of Writing test

Make preliminary judgments for nine
selected items, three from each test

Summarize initial multiple choice
item ratings and discuss in light
of the minimally knowledgeable
test taker

Summarize initial multiple choice
item ratings and discuss in light of
the minimally knowledgeable test
taker

Complete training evaluation
form for Angoff method

Complete training evaluation form
for Angoff method

Begin final Angoff ratings for
Writing Test

Complete final Angoff ratings for all
three tests
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Complete training in making job
relevance ratings for items

Complete job relevance ratings
for first five items of Writing form

Summarize and discuss ratings
of first five items

Complete Angoff, job relevance,
and fairness ratings for Writing,
Mathematics, and Reading

Complete training in making
judgments of fairness

Complete training in making
judgments of job relevance

Complete ratings of fairness and job
relevance (both items and test
specifications)

Complete questionnaire Complete questionnaire

Differences inherent to the Internet. While the facilitator for the monitored study
was trained to particular standards for the testing program, some individual
differences in training style will occur. Certain topics may be emphasized at the
expense of others. The Internet study, on the other hand, was scripted with the
input of several trained facilitators. The content of the training, therefore, was
similar, but not necessarily identical.
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One important difference is the ability to view items on a computer screen, rather
than the written page. In this case, the test being analyzed is a computer-
delivered test. The monitored sample viewed the items by looking at copies of
screen prints. While the Internet sample viewed the items on a computer screen,
the items were not exactly the same as they would be during the test. They
were, in fact, pictures of the items as they would appear on the screen. The
items could not be answered in the same way they would be when administered,
and the size of the item could be slightly different.

The essays used as sample papers for the Internet sample when completing the
benchmark method were also delivered as pictures on the computer, versus
paper copies for the monitored sample. To the extent that there are paper-and-
pencil test versus computer-based test differences for the test takers, there may
be similar effects for the standard setting samples.

A final, obvious difference is that discussions took place face-to-face in the
monitored study, but were in a written format for the Internet study.

Differences due to choices available with the Internet. For the Internet study, half
of the participants chose to work at home and half chose to work at their school.
The monitored study took place in a central location with a trained session
facilitator.

The Internet study took approximately three weeks, with most participants
spending about one hour per day, for fifteen of the twenty-one days. The
monitored study took place over two days, approximately eight hours the first day
and four hours the second day. There is nothing about the Internet that would
prohibit the study from taking place over several hours of two days. However,
most of the teachers participating in the study had access to their computers for
only a few hours each day, either because of their work schedule or because the
computer was shared with other teachers. There is also some question whether
it would be prudent to require judges to spend eight hours in front of a computer
screen in a given day. The fatigue factor could be considerable.

Some differences occurred in the order of the training. For example, the
monitored study presented the Angoff method training, the item fairness training
and the job relevance training before requiring judges to finish their ratings. This
allowed judges who worked more quickly to leave when they were finished. The
Internet study required judges to work sequentially, with the Angoff ratings being
completed directly following the training.

Differences due to working with a prototype. The prototype web-based standard
setting system used for this study was intended to determine the feasibility of
using this method. Several options that would be available in a fully implemented
system were not completed for the prototype:

Page 14
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The monitored study used a pass/fail method in addition to the benchmark
method for the writing essay; this method was not implemented in the Internet
study.
There were more frequent discussions for the monitored study than there
were for the Internet study. The monitored study discussed the results after
two rounds of preliminary rating, rather than the one round used for the
Internet study. Also, preliminary job relevance and fairness ratings were
discussed before completing final ratings for the monitored study, but not for
the Internet study. Because of the importance of discussion in determining
final ratings, and their peripheral nature to standard setting as usually
implemented, the results of the fairness and job relevance ratings will not be
discussed here.
Software controls requiring complete data before proceeding were not
implemented in the prototype. This led to some missing data, as indicated in
the tables of results.

Results

Samples. Twenty-one teachers were recruited for the Internet study, 29 for the
monitored study. The difference in the number recruited is illustrative of the
recruiting effort, rather than the willingness of the teachers to participate.
Approximately 75% of the teachers contacted agreed to participate, which is
similar to the experience of the state's Department of Education in recruiting
teachers for the monitored study, and of previous efforts to recruit for the testing
program's studies. It is important to note, however, that an initial estimate of 7
hours to complete the Internet study proved quite unrealistic, with most
participants taking around 15 hours to complete the study. This is reflected in the
different completion rates for the two studies.

Of the 21 teachers recruited for the Internet study, 3 never began the study. This
is similar to the 3 teachers who did not show up for the monitored study.
However, of the 26 teachers who began the monitored study, all completed the
study. Of the 19 teachers who began the Internet study, only 14 finished the
study. One teacher indicated frustration with the slowness of the computer
system she was working on. The other teachers indicated that the time for the
study had exceeded their expectations and they could no longer participate.

Biographical information for the two study samples is presented in Table 2.
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Table 2
Background and Experience of the Judges

Internet Sample MOM Peed SO Mple

Number Recruited 21 29

Number Not Arriving at (Beginning) 3 (14% of 21) 3 (10% of 29)
Study

Number Not Completing Study 4 (19% of 21) 0 (0% of 29)

Total Number Completing Study 14 26

Sex:
Men 3 (21%) 12 (46%)
Women 11 (79%) 14 (54%)

Ethnic Group
White 13 (100%) 26 (100%)
Missing 1 0

Instructional Level
Elementary 5 (42%) 7 (27%)
Middle 3 (25%) 3 (11%)
High School 4 (33%) 7 (27%)
Other 0 (0%) 9 (35%)3
Missing 2 0

District Type
Urban 2 (15%) 4 (15%)
Suburban 3 (23%) 5 (19%)
Rural 8 (62%) 17 (65%)
Missing 1 0

Years of Teaching Experience
1 to 5 6 (46%) 11 (42%)
6 to 10 6 (46%) 11 (42%)
11 to 15 0 (0%) 1 (4%)
16 to 20 1 (8%) 0 (0%
More than 20 0 (0%) 3 (12%)
Missing 1 0

Highest Degree
B.A. or B.S. 9 (69%) 18 (69%)
M.A. or M.S. 4 (31%) 8 (31%)
Missing 1 0

3 Reading Specialist, 2 Special Education, Art K-12, School Nurse, 2 Music K-12, Physical Education K-12,
Counseling K-8
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These results indicate that the two samples were similar in ethnic background,
district type, teaching experience, and highest degree obtained. The Internet
study panelists were more likely to be women and to be classroom teachers.

An alpha level of p < .05 was considered significant for all analyses of the two
samples.

Final Questionnaire. The questionnaire was analyzed by averaging the
responses for statements within each of the five categories, training, general
process, group process, working environment, and navigation. These five scores
were analyzed together with the overall experience question by completing a
multivariate analysis of variance. The results are presented in Table 3.

The overall results for the MANOVA were statistically significant. Univariate
follow-up tests indicated the results for the general process, working
environment, and navigation statements were not significant. The general
process statements referred to comfort in filling out the forms, understanding the
purpose of each exercise, and confidence that the standard-setting process
would produce a fair score. The working environment statements referred to the
working conditions, any distractions, ease in getting to the work location, and
compensation for effort. The navigation statements referred to navigation
through the content, usefulness of the main menu or agenda, and whether the
forms were easy to use.

Significant results were obtained for the training and group process scores.
These two scores were further analyzed by completing a MANOVA for the
statements within each of the categories. For the statement that asked whether
the training was clear and complete, judges gave separate responses for the
different parts of study. The responses to these statements were averaged for
this analysis. The results from the training statements are presented in Table 4.
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Table 3
Questionnaire Data

Internet Sample
(N = 13)

Monitored Sample
(N = 26)

Training*
(10 questions)

Average (S.D.) 4.1 (.6) 4.6 (.4)
Range 3.1 to 5.0 3.8 to 5.0

Group Process*
(4 questions)

Average (S.D.) 3.5 (.5) 4.4 (.6)
Range 2.5 to 4.3 3.3 to 5.0

General Process
(3 questions)

Average (S.D.) 4.2 (.6) 4.4 (.6)
Range 3.0 to 5.0 3.0 to 5.0

Working Environment
(4 questions)

Average (S.D.) 4.2 (.8) 4.3 (.5)
Range 3.0 to 5.0 3.5 to 5.0

Navigation
(6 questions)

Average (S.D.) 4.2 (.5) 4.4 (.5)
Range 3.7 to 5.0 3.7 to 5.0

Overall Experience
(1 question)

Average (S.D.) 4.3 (.6) 4.6 (.6)
Range 3.0 to 5.0 3.0 to 5.0

*Statistically significant (p < .05)
Wilks' Lambda = .46 (F = 6.19, p < .0002)
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Table 4
Questionnaire Data: Training

Internet Sample
(N . 13)

Monitored SaMple
(N . 26)

Training was clear and
complete (6 questions)

Average (S.D.) 4.2 (.4) 4.4 (.5)
Range 3.7 to 4.8 3.0 to 5.0

I was comfortable asking
questions*

Average (S.D.) 4.0 (1.0) 4.7 (.5)
Range 2 to 5 4 to 5

Questions were
answered promptly*

Average (S.D.) 3.8 (1.1) 4.7 (.5)
Range 2 to 5 4 to 5

This was a good learning
experience

Average (S.D.) 4.6 (.5) 4.6 (.6)
Range 4 to 5 3 to 5

Directions for the
discussion were clear*

Average (S.D.) 3.8 (1.0) 4.6 (.6)
Range 2 to 5 3 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .56 (F = 5.26, p < .0012)

The univariate follow-up analyses indicate significantly lower responses for the
Internet sample for the statements about comfort asking questions, questions
being answered promptly, and directions for participating in the discussion.
There were no significant differences for statements regarding the clarity of the
training materials or whether the study was a good learning experience.

The results for the group process statements are presented in Table 5.
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Table 5
Questionnaire Data: Group Process

,

Internet Sample I

(N = 13)
Monitored Sample

(N = 26)
Discussions were helpful
in rating items*

Average (S.D.) 3.8 (.6) 4.4 (.6)
Range 2 to 4 3 to 5

Good opportunity to know
colleagues and share
ideas*

Average (S.D.) 3.1 (1.3) 4.3 (.8)
Range 1 to 5 2 to 5

A good proportion of
judges participated in the
discussions*

Average (S.D.) 3.5 (.7) 4.3 (.9)
Range 2 to 4 2 to 5

I was comfortable sharing
my ideas with other
judges*

Average (S.D.) 3.8 (.4) 4.6 (.5)
Range 3 to 4 4 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .56 (F = 6.74, p < .0004)

In this case, responses to all of the statements were significantly different, with
the Internet sample scoring lower each time. Two of the Internet sample judges
commented that it was difficult to answer the question about participation of other
judges, as they did not have a clear idea of how many judges were participating
in the study.

Benchmark method. The benchmark method results were analyzed using a
repeated measures analysis of variance with sample (Internet or monitored) as
the independent variable, time (preliminary and final judgments) as the repeated
measure and rating as the dependent variable. The preliminary judgments were
significantly different from each other, as were the final ratings (see Tables 6 and
7). The interaction, however, was not significant, indicating that the different
modes of discussion did not have a differential effect on the results.
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Table 6
Benchmark Judgments

Internet Sample
(N = 12)

Monitored Sample
(N = 26)

Praxis Historic
Range (8 studies)

First Judgment
Average (S.D.) 7.0 (1.59) 8.0 (1.26)
Range 4 to 10 4 to 10

Final Judgment
Average-(S.D.) 6.9 (.90) 7.9 (.93) 7.3
Range 6 to 9 6 to 9 6.8 to 8.0

Difference Between
Initial and Final .1 .1

Judgments

Table 7
Repeated Measures Analysis of Variance for the Benchmark Method

Source DF
Sum of
Squares

Mean
Square F Pr>F

Sample 1 16.5265 16.5265 8.00 .0076
Error (Sample) 36 74.3814 2.0662

Time 1 .1054 .1054 .16 .6955
Time x Sample 1 .0002 .0002 .00 .9875
Error (Time) 36 24.3814 .6773

As shown in Table 6, eight previous standard setting studies for the same test
were summarized to determine whether the final results for this study were within
the historic range for the testing program. Both samples were within the historic
range.

If we compare the results of the two samples by taking the ratio of the highest
standard to the lowest standard (Jaeger, 1989), we find a ratio of 1.14 for the
essay.

Angoff method results. The Angoff method results were analyzed using a
MANOVA, with sample as the independent variable and average reading, writing,
and mathematics ratings as the dependent variables. The preliminary results
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were not analyzed, as different subsets of items were used for the two groups for
the preliminary ratings. The results of the MANOVA were not significant. The
results are presented in Table 8.

Table 8
Angoff Judgments

Internet Sample
(N = 14)

Panel Sample
(N = 26) Difference

Praxis Historical
Ranges

(5 studies)
Reading

Average (S.D.) 25.4 (3.1) 25.6 (3.8) -0.2 25.1 (2.0)
Range 19.5 to 30.6 13.7 to 31.3 22.0 to 27.4

Writing
Average (S.D.) 26.0 (2.8) 24.2 (3.0) 1.8 24.3 (.8)

Range 21.9 to 29.9 15.0 to 28.7 22.9 to 25.0

Mathematics
Average (S.D.) 24.5 (2.4) 23.9 (4.1) 0.6 23.2 (.9)

Range 20.3 to 27.8 14.5 to 32.8 21.9 to 24.2

Wilks' Lambda = .82 (F = 2.64, p < .0645)

As with the benchmark method, the results for five previous standard setting
studies for the same tests were summarized to determine whether the final
results for this study were within the historic range for the testing program. The
recommended passing scores for the reading test for both samples were well
within the historic range. The results for the writing and mathematics tests for the
monitored sample were within the historic range for the program, but results for
the Internet sample were slightly higher than the range.

If we compare the results of the two samples by taking the ratio of the highest
standard to the lowest standard, we find a ratio of 1.01 for reading, 1.07 for
writing, and 1.03 for mathematics.

Discussion

The results of this study are generally favorable toward using a web-based
standard setting system. While the results of the benchmark method are
significantly different for the Internet and the monitored samples, the greatest
concern, that the discussion will not have the intended effect when completed
over the Internet, was not substantiated. As is typical for iterative studies of this
nature, the recommended passing scores stayed roughly the same (lower by .1
on a scale of 2 to 12 for both samples), but the standard deviations of the judges'
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ratings were substantially reduced. In fact, the standard deviation for the Internet
group was reduced to a greater degree than that of the monitored group.

The fact that the initial results for the benchmark method are significantly
different is of some concern. However, despite some effort to obtain similar
samples and to use similar training materials, there were many differences in the
final design of the two studies. For example, two of the 12 (17%) Internet study
judges had a degree in English while 3 of the 26 (12%) monitored study judges
had a degree in English. There may also have been a gender effect, with a
considerably higher percentage of the Internet sample than the monitored
sample being female.

Another difference is that the Internet sample had a more formal discussion of
the minimally knowledgeable test taker than did the monitored sample prior to the
preliminary ratings. It might be expected, however, that this difference would
wash out after the later discussions, which was not the case. The difference in
the recommended passing scores was the same after the discussions as it was
before the discussions.

Although it was considered more important to take advantage of the relative
benefits of the Internet and monitored sample methods in comparing the two,
future studies might reduce the unnecessary differences, such as the non-
random nature of the samples. It will be important to discover whether a lower
recommended passing score initially is due to non-random differences in the
sample, the training materials, the method of reviewing sample papers, or some
other factor. In the mean time, the results for both samples would be considered
appropriate given the historic ranges for the program.

Although the Angoff results for the Internet sample were slightly higher than the
historical ranges for two of the three tests, they were not significantly different
from the results of the monitored sample. In his 1989 chapter on certification of
student competence, Jaeger compared different methods by taking the ratio of
the highest standard to the lowest standard. In comparing different methods,
Jaeger found ratios from 1.00 to 52.00, with a median value of 1.46 and an
average value of 5.30. If we go so far as to assume the web-based Angoff and
the monitored Angoff are different methods, ratios of 1.01 for reading, 1.07 for
writing, and 1.03 for math suggest little cause for concern.

The suspicion that teachers would not feel as positive about the group process
was born out by the significantly lower scores given by the Internet sample to
statements about the discussions' helpfulness in rating items and whether or not
the study was a good opportunity to get to know colleagues. It was surprising,
however, to find that teachers were less comfortable sharing their ideas over the
Internet than they were in a face-to-face meeting. While this question was
intended to elicit responses about the "bully" factor in discussions, it may in fact
have more to do with the judge's comfort in the mode of responding. This is
evidenced by the significantly lower scores for the Internet sample when
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responding to the statement "The directions for participating in the discussion
were clear."

In future versions of the web-based system it might be helpful to expand on the
directions for the discussion, including providing samples of some previous
responses. It may also be helpful to provide the judges with more information
about each other, including the number of judges participating in the study and a
little of their background.

An experienced facilitator4, in reviewing the Internet discussion, noted that the
responses seemed qualitatively different from the discussions that typically take
place in monitored sessions. The speculation is that writing a response, rather
than saying a response, may result in a different response. It would be
interesting to compare a transcript of a monitored discussion with that same
discussion over the Internet. Some interesting comparisons might be the length
of the response, the number of contradictory responses, and the number of
repeated phrases.

It was also not surprising that judges in the Internet sample did not feel their
questions were answered as promptly. Although several methods were provided
for contacting the facilitator (pager, e-mail, a 'contact facilitator' button, and a
'comments' button), nothing could be as immediate as a face-to-face session. In
fact, the judges may have been somewhat confused about which method of
contacting the facilitator to use in a given situation. The instructions might be
simplified in future releases of the system.

What is most encouraging is that judges in both samples responded similarly to
statements about the general process, including a question about the fairness of
the results, and about the experience as a whole. It remains to be seen whether
judges can be as easily recruited when told the study will take 15 hours as they
were when told 7 hours. However, the equipment for the study was apparently
available to the teachers, and they were, for the most part, interested in
participating via this method.

In sum, the web-based standard setting system appears to be a method worth
developing. A future version of the system should improve on the
communication between the judges, and between the judges and facilitator.
However, the teachers in this study felt similarly about the overall experience,
regardless of whether it was an Internet or a face-to-face study. The results of
this study suggest that recommended passing scores from an Internet study will
be similar to those from a monitored study.

4 Jane Faggen, personal communication, November 1998
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